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2. THE ONLINE ALGORITHM
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2.3 Lower Bounds for Online Algorithms
2.3.1 Single Machine
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2.3.2 Multiple Machines
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3. THE OFFLINE ALGORITHM
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4. MINIMIZING TOTAL STRETCH
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4.1 Minimizing Stretch without Migration
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4.2 Minimizing Stretch with Migration
eﬁ#2"O| ﬁﬃ
:
%'jj"OﬁÂ"ﬀ$
:
5ﬁ
:
%7
:
|[
: 

:
?
:
$M

:
'Rj!ﬁ#"%'j
:
"%j$A^u¬_ﬁ
:j

<

:
$'j>|ﬁ#"%$"%ﬁ
:
K7+~ﬂ
:
"%$
_ ?ﬂ
:
%+	5

<

_ y
:
%' "Oﬁ "ﬀ$
<
%
"ﬀ$'g#	
: <-

:
$wNCjzA!uw$%R")ﬀ->$
<
"%$~wN>
:
?"%j
"%v7[>$
:
dV
<
jﬁ#%ﬂ>>A!uw
:
%'j"Oﬁ
<
jﬁ#
:
ﬂ![j_j[	
:j<q
7["Og$jd	
	[NC

:
%5
:
%|7
:
"O"ﬀ$'d	["ﬀ$
:
%¬ 
|	
: <-
jK^jﬂﬁ
:j<
"%$>
:
$"
<-
+^%87w>	y' 

dVKA;uw"%>GNﬂ37w>ﬂ$gd	G"%$;_NC
:
$f	
:j<q

:
)

>$
"%$)
:
?Pjyjv5"%$g	
: <-
>Aeuw2
vd	j
<8:
$)ﬁ#"ﬀ' 
:
 ﬁÍ$
	
: <-

:
$jﬂ8AEuw
:
$
:
O5"%~"%R
`: <
O@#
:
ﬁ##
`<
>
j|>ﬁ#ﬁ
:
A mCAe
<

:
"%ﬁ
:
$k"ﬀﬁ#0?P8_N
$kN>%87A
acbddeA A$¬UjÎDb
 ³
;E^2 a Fsc5L
^
FHØ @ ³ L
W
m
a Y
ﬂK
-/.S0 02Z[^ﬂAciayNG_
:
	~"%ﬁ#N-Yjc7[>$
:
ﬀ'jjM
"Oﬁﬃ
`

<

>
:
dVgjﬁ " a Auw
:
5$"ﬀ$'#"%^5"%ﬁ#"%
:
|

:
 [>ﬁ#ﬁ
:
A mCŁG"ﬁﬀﬂ>$
<
G"%"%$>	"%ﬁ
:
"%$'ka?POM

ﬁ##jd	jR"ﬀ$f_	
:j<qf:
Ac a A

"ﬀ$
<
ESa,ﬀ.jÎ	Ïj1H,zUjWÚ,YQ_ÏjXYX%Uj(+*54
 ﬁÍjﬂy	
:j<q
>Ł
`

<

"%$'
:
d	E v'jj
g
:
'ﬂy
:
$_b
:

c a "%ﬁ#ﬀ"%>
:
|$
ﬁaNﬂwjdVy"%$)' 
 b
:
$)%>5["%
:

ﬁ#j	aFHØ @
³
L-A^uwﬁ
:0`
"%ﬁR
ﬁ ?Pj%
ﬁ#jyFHØ @
³
LvdV^jﬁ
"
a
"%yN
$>C]FHØ @
³
L
W
m
a
Y

A
uwk>	Gj|
:
$
:
O5"%#"%G
:
ﬁ#
:
$;7wk
:
"%$Ú
%%87["ﬀ$'A
 gb0 .b3d 2AQ/*ÏX .PUjÎq,Y1/2S ﬁﬃ
³
ºT3ÑqU S|Ð*-1H,Y1H,H
j*|(/*-WkSa,HT
.jÎ	Ïj1H,zUjW],YQÏXYX%Uj(+*54 K
4.3 Improved Bounds
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